Introduction {#sec1}
============

Urologists in clinical practice frequently encounter men reporting the sexual condition of premature ejaculation (PE). Although the exact prevalence remains unclear, numerous previous studies have revealed PE as the most common men\'s sexual dysfunction and reported its prevalence at 20--30%.[@bib1], [@bib2], [@bib3]

According to the current International Society for Sexual Medicine (ISSM) guidelines for PE, only pharmacological and psychological/behavioral treatments are recommended.[@bib4] Several types of pharmacotherapy are indicated for the treatment of PE, including topical local anesthetics (LA),[@bib5] selective serotonin reuptake inhibitors (SSRIs),[@bib6], [@bib7] phosphodiesterase type 5 inhibitors,[@bib8] and tramadol.[@bib9] Unfortunately, some patients do not respond to these treatments.[@bib10] Complementary and alternative treatment is considered for these patients.

Selective dorsal nerve neurotomy (SDN) and glans penis augmentation (GPA) using hyaluronic acid (HA) gel are surgical treatments for PE that is refractory to behavioral and/or pharmacological treatment, but responds to topical LA. The underlying principle of GPA using HA filler in the treatment of PE is that an appropriately injected HA filler creates a barrier to reduce tactile stimuli to the hypersensitive dorsal nerve. Unlike SDN, HA filler is a biodegradable material[@bib11], [@bib12] that is believed not to cause a permanent loss of sexual function. We have previously reported that GPA using HA filler was effective and safe without permanent sexual dysfunction,[@bib13], [@bib14] and recently Abdallah et al[@bib15] reported the usefulness of HA dermal fillers in the treatment of PE. Several studies have evaluated the practice patterns among urologists for the management of PE; however, the previous surveys did not assess practice patterns regarding GPA using HA fillers in the management of PE.[@bib10], [@bib16], [@bib17], [@bib18] The practice patterns regarding GPA using HA fillers among contemporary urologists are unknown. Therefore, we aimed to investigate the current practice patterns regarding GPA using HA filler in the management of PE among Korean urologists, and to determine whether the urologists encountered patient reports of sexual dysfunction after the procedure.

Methods {#sec2}
=======

Approval was obtained from our institutional review board. Based on a previous Korean nationwide survey that analyzed the practice patterns of Korean urologists in the management of PE,[@bib16] we obtained a list of 89 urologists who had managed PE patients using injectable materials. A specifically designed questionnaire was e-mailed between March 2016 and July 2016 to all the selected subjects. The questionnaire consisted of 3 sections: respondent demographics, management of PE, and practice patterns of GPA using HA filler. In the demographics section, the respondent\'s age, practice location and type of setting, and time since acquiring the urology certification were requested. The "management of PE" section consisted of questions about their preferred management method, overall patient satisfaction with pharmacological treatments and topical anesthetics, whether the responder performed surgical treatment, and awareness of the necessity for surgical treatment.

In the section regarding "practice pattern of GPA using HA filler," the respondent\'s experience, number of procedures performed, indications for the procedures, complications encountered, and their estimate of the overall patient satisfaction after the procedure were examined. A multiple-choice question was used to ask about the complications encountered; the options were edema, erectile dysfunction, glans pain or paresthesia, hematoma, psychotic disorder, recurrence of PE, scar formation, and wound dehiscence.

There was no compensation provided to the participants. The results were tabulated and descriptive statistics, including frequency and proportion, were calculated.

Results {#sec3}
=======

A total of 56 urologists completed the questionnaire by the end of the survey period, with a response rate of 69.2%. Their mean age was 50.1 (range, 37--64) years and the mean period since acquiring the urology certification was 19.0 (range, 6--34) years. Their practice settings and other demographics are presented in [Table 1](#tbl1){ref-type="table"}.Table 1Demographics of study participantsVariablesN (%)Age, y 30--398 (14.3) 40--4922 (39.3) 50--5920 (35.7) ≥606 (10.7)Practice setting Private49 (87.5) Academic4 (7.1) Other3 (5.4)Community Suburban10 (17.9) Urban46 (82.1)In practice, y 0--1011 (19.6) 11--2025 (44.6) 21--3016 (28.6) \>304 (7.1)

Our respondents employed multiple modalities for treating PE patients. SSRIs were most commonly used to treat PE patients, by 54 (96.4%) of the respondents. Other management modalities included SDN (49, 87.5%), topical LA (41, 73.2%), GPA using HA filler (36, 64.3%), phosphodiesterase type 5 inhibitors (35, 62.5%), and behavioral therapy (25, 44.6%). The respondents believed overall patient satisfaction with the most common pharmacological treatment (SSRIs) as 61.7%, and 51.4% with topical LA. When questioned about the necessity for surgical treatments for PE, 19.6% of respondents thought they were definitely necessary, 53.6% thought they were necessary, 12.5% did not think they were necessary, and 14.3% had no opinion.

36 respondents (64.3%) had an experience of performing GPA using HA filler. They had performed a total of 4,344 GPA procedures using HA filler until the time of the survey, with an average of 2.2 performed per month. Of the 36 urologists, 22 (64.3%) performed GPA using HA filler for the management of PE alone and 11 (30.6%) performed the procedure for the management of both PE and subjective reports of the small glans penis arising from a sense of sexual inferiority. The age distribution of patients who underwent GPA using HA filler and the practice patterns of the procedure, such as injected HA volume and indications, are presented in [Table 2](#tbl2){ref-type="table"}. The respondents believed that 55.6% of the patients with PE were satisfied after the procedure, 38.9% considered it neither satisfactory nor unsatisfactory, and only 5.6% were dissatisfied. The respondents assessed that the factors related to poor patient satisfaction with the procedure were: unnatural appearance after injection (55.6%), recurrence of PE (36.1%), not long-lasting (33.3%), and high cost (13.9%).Table 2Age distribution of patients treated with hyaluronic acid gel glans penis augmentation and practice patternsPatient age distribution, y 20--2915.3 % 30--3930.0 % 40--4933.1 % ≥5021.6 %Injected HA volume, mL 11 (2.8%) 218 (50.0%) 311 (30.6%) 45 (13.9%) ≥51 (1.8%)Indications for GPA using HA filler Failed prior pharmacotherapy13 (59.1%) Failed prior selective dorsal nerve neurotomy10 (45.5%) Benefit from topical anesthetics16 (72.7%) Primary management2 (9.1%)[^1]

Among the 4,344 cases of GPA using HA filler, the respondents answered that 206 (4.7%) patients experienced recurrence of PE, the most common complication reported. Other complications reported were as follows: glans pain or paresthesia, scar formation, hematoma, wound dehiscence, and edema ([Table 3](#tbl3){ref-type="table"}). However, the above complications were rare, and no respondents experienced erectile dysfunction following the procedure.Table 3Complications after hyaluronic acid gel glans penis augmentationComplicationExperience of urologist, N (%)GPA using HA filler, N = 4,344\
Patients, N (%)Recurrence of pre-mature ejaculation16 (44.4)206 (4.7)Glans pain or paresthesia8 (22.2)21 (0.5)Erectile dysfunction0 (0)0 (0.0)Edema5 (13.9)6 (0.1)Psychotic disorder0 (0)0 (0.0)Hematoma9 (25.0)16 (0.4)Scar formation8 (22.2)17 (0.4)Wound dehiscence8 (22.2)11 (0.3)[^2]

Discussion {#sec4}
==========

Based on the hypotheses of the organic etiology of PE, the principle of current surgical treatments is to reduce the sensitivity of the glans penis. However, the American Urological Association and European Association of Urology guidelines for the management of PE do not consider the need for surgical treatment,[@bib19], [@bib20] and the ISSM guideline does not recommend SDN or GPA using HA filler due to concerns over the permanent loss of sexual function.[@bib4]

Despite the guideline recommendations and clinical practice patterns that prefer SSRIs, our respondents assessed that unfortunately the overall patient satisfaction with SSRI therapy was only 61.7%. In a previous survey by Shindel et al,[@bib10] SSRIs were found to be the first management modality preferred by 71% of the urologists in the United States; however, 56% of the urologists used treatments other than SSRI-dose modification or change in regimens as a secondary management for those who did not respond to the initial management with SSRIs.

This low satisfaction can be explained by several well-known limitations of SSRI therapy. Since the main drawback is recurrence after the cessation of treatment, SSRIs must be taken continuously. Although there is level-1a evidence to support the efficacy and safety of SSRI therapy according to the ISSM guidelines,[@bib4] treatment-related side effects, although uncommon and dose-dependent, lead to patients not complying with treatment.[@bib21], [@bib22] Topical LAs can cause local irritation, penile hypoesthesia, transvaginal contamination and female genital anesthesia, and erectile dysfunction.[@bib23] These suggest that the need for alternative treatments might be perceived by physicians treating the patients in practice. This was reflected in our survey, wherein 73.2% of the respondents thought that surgical treatments were necessary in the management of PE. Consequently, 64.3% of our respondents had an performed GPA using HA filler.

It is noteworthy that in our survey no respondent encountered erectile dysfunction after GPA using HA filler, although 21.6% of those treated were over 50 years of age. The principle underlying the GPA using filler in management of PE is the creation of a barrier by the bulking agent that inhibits tactile stimuli to the hypersensitive dorsal nerve receptors. The most important property of an ideal filler is safety. HA is an ubiquitous component of all mammalian connective tissues with the same chemical and molecular composition in all species; hence, it is highly biocompatible without creating foreign-body reactions.[@bib11] The authors developed GPA using HA filler for the small glans penis and PE.[@bib14], [@bib24] The HA gel injection site is the lamina propria just over the nerve, to reduce the access of the nerve receptors to tactile stimulation. In contrast to SDN, GPA using HA filler does not lead to complete ablation of the sensation, and the HA is easily degradable by hyaluronidase; in fact, if properly injected, the HA gel will be naturally degraded even better over time. Thus, the barrier formed by the HA gel is not permanent, and it does not induce permanent sensory loss or sexual dysfunction. Our results also revealed that GPA using HA filler is not harmful for erectile function, and the procedure did not cause permanent loss of sexual function. However, the main drawbacks of this treatment are the lack of studies on long-term safety and the lack of a standard procedure for filler injection.

The limitation of our study is that the results were dependent on the respondents\' memory and were self-reported, similar to those in previous survey studies. However, complications due to GPA are a sensitive problem and can result in medical litigation; it is unlikely that the physicians would not remember any such event. Most importantly, no case of erectile dysfunction was encountered by the respondents. In addition, our study focused on GPA using HA filler treatment questionnaires and the survey was conducted among urologists who had the performed injection therapy for PE; thus, there is a possibility of bias. However, the objective of this study was to analyze the clinical practice patterns regarding GPA using HA filler treatment in Korea, rather than the efficacy and safety of this procedure.

An additional potential limitation could be our relatively small sample size among the practicing urologists in this country. However, as noted above, the survey was conducted among urologists who had performed injection therapy for PE and the number of such urologists was small. However, the response rate to our survey was high, even among academic urologists who lacked interest in the surgical treatment of PE, as noted in a previous study.[@bib16]

Despite these limitations, practice pattern surveys regarding GPA using the HA filler treatment for PE are lacking, and we believe that our survey provides an overview of the surgical treatment of PE in contemporary Korean urology practice, particularly in private clinical settings.

Conclusion {#sec5}
==========

The reported incidence of paresthesia and hypoesthesia after GPA using HA filler was low and there were no reports of erectile dysfunction after the treatment in real-life urology practice. Although our survey instrument was not a validated measure for the safety assessment of GPA using HA filler, the results suggest that a well-designed, multi-center study is necessary to understand the relationship between GPA using HA filler and the loss of sexual function, as it might be necessary to re-visit the current guidelines for the treatment of PE.
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[^1]: GPA = glans penis augmentation; HA = hyaluronic acid.

[^2]: GPA = glans penis augmentation; HA = hyaluronic acid.
